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REGENESIS

Hypothesis

Lactate (HRC) injection into

oxide surfacos at the feld scale
Objective

To perform field investigations to assess the potential for

‘and groundwater using bloremediation at Site 100H at
Hanford

Specific Goals

Field Investigations of Lactate-Stimulated Bioreduction

of Cr(VI) to Cr(lll) at Hanford 100H

http://esd.Ibl.gov/ERT/hanford100h/

Hanford 100H Site Geological,
Hydrological, and Geophysical
Condition:

Dibn ot ceomtum

+ Designing a field

blstiulaton on irabilcommuniy actiy, redx
dients, transport limitations, and other reduc

Saents i compatson with oo previous NABIR aheratory

+ Establishing the rates and conditions that may causo
areoxidation of Cr(] to Cr(VI)following biostimulation

situ Cr(VI) bioreduction v lactate stimulation for use at

Types of Research Performed
Driled and equipped two new boreholes a fild site
~Evaluated pre-test (background) conditions.

- Developed an iniial conceptual model of background
tons

+ Microbial and lactate-induced treatabilty studies.
- Goophysical characterization and monitoring
+ Hydraulic measurements.

+ Evaluated causes for the incomplete Cr(VI) bioreduction
and potential Crll) reoxidation

Cr(VI1) Bioremediation using
lactate/polylactate (HRC™)

* Hycrogen Release Compound (4RCT), when neced nto

. which, in turn,
Stimulato th rapid procipitation of a Cr(ll solids.

+ Cr(VI) can also be directly reduced to Cr(ll) by some
bacteria, when HRC is supplied as an electron donor

+ HRC also stimulates microbial reduction and produ
species that can chemically
Felll and hydrogen sulfide

* Tho roducion procoss caused by adding aciate

Which are recipated on Soi partle surfaces.
Factors affecting Cr(VI) Bloremediation

‘Adquifer geochemistry (inorganic common anions and
cations, En, pH, temperaturo and DO),nitrate, oxidation

Trea!abnll!y Study of Cr(VI)

o s HRC - e

s

Results of Laboratory Mlcroblal and

Key Intermediate Findings

typicaly to morsthan 10°cali.

- Wo dotarmined th prosance of soveraltypes of bactris, ncuding

i
||| g
|||| ||| 11111 S ——
||| 1 II\ e TP
] e

- metabolize recalcirant chiorinated compounds, and

reduce or sor hexavalent i

bioreducion inground water

,..m. Srn ot cou remainuresuced ad coninie
it region

- GH(V) bireduction coud occur siong with Cr reduction by Fel.

TGN o reoxiizsfo G-

o sustainthe ioreducion

o strongly transportconirled and localzad

e squibrium condilons.

 Understanding of hyraic, geoshemical and microbia condions

fuction of
reduce Cr(V) to Cr(l) like

2851 sen
Field site Hanford gravely sand  Ringold it

Hydrological Measurements

Concentration measurements (PNNL data)

et
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Geophysical measurements

water from the river
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sediments after 3 weel

Collaborators

« PNNL provides:
~ Hanford sit supportand
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Al\nk ..7 mm.. the publc
and e eptabilty of
oremediaton o eal snd
radionuctidss.

«Fluor Hanford performed driling
and coring

lending ther expertise in bloremediation e aumtct .
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Benef(s to DOE

* sty chamical educton of IV n contaminated
ected {0 be a rapid and costeffective

tod cost savings are approximately 30-80% over
eamun meriods bk 2 pump and-rest

i Jemic amplitude relative to
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